Background: EEG is an investigative tool for assessing cerebral activity. Although certain EEG patterns
Introduction
EEG monitoring in ICU is done to assure cerebral wellbeing, as an accomplice to neurological examination. EEG confirms not only that the seizures are occurring but also the nature and the frequency of these episodes. This study is also helpful in the interictal period, during which certain electrical cerebral abnormalities suggest epilepsy.
Status epilepticus could either present as convulsive, partial status or as a non-convulsive status. Non-convulsive status has no overt tonic-clonic activity and presents as an altered level of consciousness, sometimes coma. Clinically, the patient in NCSE may have abnormal ocular movements. [1] NCSE can occur with several illnesses. These include hypoxic brain damage, metabolic abnormalities or following a convulsive epi- sode. [2] Patients who are known epileptics are also at a risk for NCSE. [3] The usual EEG characteristics of nonconvulsive status epilepticus (NCSE) are either focal rhythmic or semi-rhythmic slow or sharp waves superimposed on a slow background.
NCSE also is associated with a high morbidity and mortality and hence the diagnosis has to be made urgently keeping a high index of suspicion. [4, 5] We conducted this study to analyze the utility of EEG in ICU patients and to evaluate the incidence of non-convulsive status.
Materials and Methods
This was a prospective study conducted in the ICU of a tertiary care center in Mumbai over a period of 9 months (May 2003 to Jan 2004). Patients were clinically evaluated in detail (that included duration of symptoms, presence of overt seizures, Glasgow Coma Scale, whether the patient was on anti-epileptic drugs and any abnormal laboratory values) and a questionnaire was completed by the medical residents without knowledge of the EEG findings. EEGs were requested for by either intensivist or the neurologist. Inclusion criteria adopted for this study were patients with altered sensorium of varying etiology, unconscious patients at risk for NCSE (i.e. those with a history of epilepsy) and unconscious patients with subtle tonic-clonic/jerky eye movements.
Results
There were a total of 70 patients. Various etiologies for admission to the ICU with altered sensorium are shown in Figure 1 . The mean age was 50.2 years (range 10-73 years). Male to female ratio was 1:1.1. Mean duration from presentation to performing an EEG was 13 hours. In all 14 (20%) patients died. Of these were 5/9 (7.14%, P: 0.004) patients with hypoxia, 4/15 (5.71%, P: 0.21) patients with metabolic cause on presentation, 2/13 (2.85%, P: 0.57) had an infective etiology, 2/20 (2.85%, P: 0.22) patients had overt seizures and 1/9 (1.42%, P: 0.77) patient with cerebro-vascular accident on presentation. Table 1 shows the EEG patterns observed [ Figure 2 and 3]. Patients with epileptiform activity on EEG (n=11) included 4 with overt seizures and the remaining 7 patients were in non-convulsive status [ Figure 4 ]. Further analyzing these patients with NCSE, mean age of these patients was 53 years (range 25-66 years). Male to female ratio was 1:1.3. Four of the patients had infective etiology on presentation to the ICU, and one each was of hypoxic brain damage following head injury, metabolic encephalopathy and cerebral space occupying lesion. Two patients had a Glasgow coma scale (GCS) of <8, 4 patients had a GCS of 9-12 and 1 patient had a GCS of 13-15. None of these patients had jerky eye movements.
Two patients (28.57%) with NCSE expired during their ICU stay.
When investigating the other EEG abnormalities, fo- cal EEG slowing correlated with CT scan findings. EEGs with no detectable activity correlated clinically (i.e.) brain dead. 50% (n=3/6) patients with low amplitude EEG died. Thirty-two patients had generalized slowing on EEG of whom 2/14 (14.28%) patients having reversible metabolic cause on admission to ICU died and 100% (n=one) patient with irreversible metabolic cause (hypoxicischemic brain damage) on presentation died.
Discussion
NCSE is an under-recognized cause of coma. It is difficult to diagnose NCSE in obtunded patients as they also have underlying medical co-morbidities. They may have subtle sporadic movements or may have no overt convulsions at all. Again, patients in ICU are often sedated and paralyzed and it is difficult to detect clinically any seizure activity in them, EEG thus being helpful in identifying seizure activity and the effectiveness of treatment. Thus, EEG should be routinely performed for evaluating comatose patients even if no obvious seizure activity is found.
In this study, the incidence of NCSE was 10%. Patients with EEG patterns showing low amplitude and those with electro cerebral inactivity had poor prognosis. A literature review revealed the incidence of NCSE to vary from 10.7-19%, [6, 7] which is similar to our observation.
Highest mortality was found in patients with hypoxicbrain damage (generalized slowing on EEG) 10%, followed by 33.33% in patients with post-ictal slowing, 28.57% mortality in patients with epileptiform activity without overt seizures (NCSE) and 14.28% mortality in patients with reversible metabolic cause (generalized slowing on EEG) on presentation.
Conclusion
Electro-clinical correlation allowed NCSE to be diagnosed and treated in seven (10%) patients admitted to the ICU. In addition, EEG abnormalities could also be of value in determining the outcome of patients with treatment.
